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Specification 

1 . Title of the invention 

Phosphor panel for radiographic intensifying having heating 
and drying means 
5 2. Claims 

A phosphor panel for radiographic intensifying characterized by 
incorporating heating and drying means in a phosphor panel for 
radiographic intensifying using a phosphor that emits fluorescent light 
when irradiated with X-rays. 
10 3. Detailed description of the invention 

[Field of industrial application] 

The present invention relates to an intensifying screen for direct 
imaging of medical radiographs or to a fluorescent screen for indirect 
imaging of medical radiographs. 

1 5 [Background art] 

Intensifying screens for direct imaging (usually called 
intensifying screens) and fluorescent screens for indirect imaging 
(usually called fluorescent screens) comprise a phosphor that emits 
fluorescent light when irradiated with X-ray radiation, coated on a 

20 support that does not impair X-ray imaging, and, additionally, a 

protective layer covering the formed phosphor layer. The above 
intensifying screen, which is supported on the surface of the support 
in close contact with a photosensitized material (X-ray film) having 
coated thereon a silver halide photosensitive layer, emits light upon 

25 being irradiated with X-ray radiation, thereby indirectly increasing the 

sensitivity of the photosensitized material towards X-rays. The 
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fluorescent plate allows converting the X-ray image into a visible 
image which can be imaged through a camera for indirect imaging, an 
imaging CRT or the like. 

The above fluorescent screens in intensifying screens and 

5 fluorescent plates, etc., are usually provided as a panel, and hence 

both will be collectively referred to, in the description that follows 
below as phosphor panels for radiographic intensifying, or further 
shortened to phosphor panels, or simply panels. 

Conventional phosphors ordinarily used in the above 

10 intensifying screens include, in case of an X-ray film for direct 

imaging having regular color sensitivity, a phosphor having a main 
system of calcium tungstenate phosphor with a fluorescence spectrum 
from 4000 to 5000 A, or europium-activated barium phosphate 
phosphors, etc., and in case of an X-ray film for direct imaging having 

15 orthomatic color sensitivity, phosphors of gadolinium oxide sulfide 

doped with a terbium activator and having a peak around 5400 A, etc. 
Since the color sensitivity of X-ray films for indirect imaging is 
orthomatic, cadmium zinc sulfide doped with silver as an activator 
and having a fluorescence spectrum from 5400 to 5500 A can be used 

20 in the above fluorescent plate. 

The above-described phosphors must have a good X-ray energy 
absorption efficiency, must afford a good light-emission effect, must 
emit in a fluorescence spectrum that covers effectively the 
photosensitive spectrum of the photosensitized material, must have no 

25 afterglow persistence, and must not impair image sharpness or the 

imaging operation. 
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In terms of high X-ray absorption efficiency, high light- 
emission efficiency, and appropriate light-emission spectral band, 
preferred phosphors for radiographic intensifying include rare-earth 
phosphors such as LaOBr:Tb, alkaline earth phosphors such as 

5 BaFBr:Eu, BaFCkEu etc. Also preferred are alkali halide phosphors 

such as CsLNa, CsLTl, RbBr.Tl, etc. since, besides sharing the above 
properties, they can also form phosphor layers readily through vapor- 
phase deposition methods such as vapor deposition, with phosphor 
packing densities in the phosphor layer close to 100 %, and which 

10 afford remarkable improvements in sensitivity, granularity and image 

sharpness as compared to phosphor layers obtained by suspending and 
dispersing phosphor particles in a binder solution and then applying a 
phosphor coating. 

The phosphor panel must also be capable of being repeatedly 

15 used (service life). 

Accordingly, the above phosphor panel should desirably have 
properties that allow withstanding long-term use or use over a large 
number of times without deteriorating the image quality of the 
radiographic image obtained. For this purpose, the phosphor layer in 

20 the above phosphor panel is required to be sufficiently protected from 

physical and chemical stimuli from outside. However, phosphors are 
hygroscopic, and in particular the above-mentioned rare-earth 
phosphors, alkaline earth phosphors, or alkali halide phosphors are 
highly hygroscopic. When the phosphor layer absorbs water, alkaline 

25 earth phosphors (e.g. BaFBr:Eu), etc. decompose losing thereby 

sensitivity to X-rays. Also, alkali halide type phosphors (e.g. CsLNa), 
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etc. fluctuate in sensitivity to X-rays by moisture absorption and 
dehumidication, whereby photographing conditions become unstable 
and also image quality of the radiographic image obtained is 
deteriorated; for these reasons, it would be desirable to protect the 

5 above phosphor layer so that no water may be contained therein. 

To deal with the above problems in conventional phosphor 
panels, there are methods which involve selecting low-hygroscopic 
phosphors, sacrificing thereby some properties, while optionally 
providing a protective layer covering the phosphor layer, if required. 

10 Such a protective layer, as described in Japanese Unexamined 

Patent Publication No. S59-42500, is formed by direct coating of a 
protective layer coating solution on the phosphor layer, or 
alternatively by adhering onto the phosphor layer a protective layer 
formed separately beforehand. 

15 However, the above protective layer must be formed as a thin 

layer, since the drop in transmittance of the water content associated 
with a thicker layer results in image sharpness deterioration, even 
though it is not possible to wholly prevent water content transmittance 
[loss]. It is therefore difficult to use as phosphors for X-ray 

20 photographic intensifying such highly hygroscopic phosphors as the 

above-mentioned alkaline earth metal phosphors (e.g. BaFBr:Eu), 
alkaline metal phosphors (e.g. CsLNa), and LaOBr:Tl phosphors, 
owing to performance deterioration brought about by moisture 
absorption despite the excellent properties of these phosphors as 

25 regards X-ray absorption efficiency, light-emission efficiency, etc. 

In order to prolong the service life of the above phosphor panel, 
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improvements are required particularly as regards moisture-resistance 
and moisture-prevention means; at present, however, virtually no 
research has been conducted on moisture prevention apart from 
methods for lowering the moisture permeability of the above 
5 protective layer. 

[Object of the invention] 

The present invention has been perfected in view of the state of 
the art as described above in phosphor panels, an object of the present 
invention being to provide a phosphor panel which can be used under 
10 good state for a long time while maintaining dryness of the phosphor 

layer. 

[Constitution of the invention] 

The object of the present invention as mentioned above can be 
accomplished by a phosphor panel for radiographic intensifying, 
15 characterized by incorporating heating and drying means in a 

phosphor panel for radiographic intensifying using a phosphor for 
emitting fluorescent light when irradiated with X-rays. 

As an embodiment of the present invention, the above heating 
and drying means may be incorporated in the constituent layers or in 
20 the support of the phosphor panel, or may be separately provided as a 

layer comprising a heat generating body. 

The invention is explained in detail next. 

The phosphor panel using a phosphor emitting light upon 
irradiation by X-rays comprises generally a phosphor layer 
25 (hereinafter abbreviated as phosphor layer) on a support, and various 

constituent layers for assisting the function of the phosphor layer (e.g. 
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protective layer, filter layer or adhesive layer, etc.). 

Fig. 1 illustrates various embodiments of the phosphor panel of 
the present invention. 

In Fig. 1 (a), 1 is a support, 2H is a heat generating phosphor 
5 layer containing incorporated therein a heat generating body for 

drying (hereinafter abbreviated as heat-generating body), and 3 is a 
protective layer. In the example shown herein, the protective layer 
covers up to the peripheral side surface of the phosphor layer. In Fig. 

1 (b), a heat generating layer HI comprising a heat- generating body is 
10 provided on the back surface of the support 1 opposite to the phosphor 

layer 2 in contact with the support 1, and in Fig. 1 (c), a heat 
generating layer H2 comprising a heat-generating body is provided on 
the same side as the phosphor layer 2 with respect to the support and 
in contact with the support, the protective layer 3 covering the entire 

15 surface of the phosphor layer 2 only. In Fig. 1 (d), 1H is a heat 

generating support comprising a heat-generating body incorporated in 
the support. In Fig. 1 (e), H3 is a supporting heat-generating body in 
which the heat-generating body itself also functions as the support, 
and the protective layer 3 covers the entire surface including the 

20 phosphor layer 2 and the back surface of the supporting heat- 

generating body H3. In Fig. 1 (f), a heat generating layer H4 is 
provided in contact with the upper surface of the phosphor layer 2, 
while Fig. 1 (g) illustrates an embodiment in which the phosphor layer 

2 is sandwiched between the heat generating layers H2 and H4. Fig. 1 
25 (h) shows an example in which the heat generating protective layer 

3H has a heat-generating body assembled therein. 
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The panel of the present invention is not limited to the above 
examples; herein, the heat-generating body layer uses a transparent 
substance when the layer comprising a heat-generating body or 
incorporating a heat-generating body is positioned between the 
phosphor layer and the photosensitized material. 

For the above layer incorporating a heat- generating body or the 
heat generating support it is preferable to use an electroconductive 
fine powder of carbon black, a metal fine powder, etc. 

Also, for the heat generating layer comprising a heat-generating 
body may be employed a thin film formed by vapor deposition or 
sputtering of electrical-resistor metal oxides or metals such as 
transparent indium oxide, or a coated film of a coating material 
containing carbon black, a metallic fine powder, etc. dispersed or 
suspended therein. 

Carbon fiber sheet, etc. may be employed for the supporting 
heat-generating body in which the above heat-generating body itself 
also functions as the support. 

The heating temperature range for drying or dehumidication of 
the panel may be 40 to 150 °C, preferably 40 to 80 °C; within that 
temperature range, non-heat-resistant materials (e.g. polyethylene 
terephthalate, etc.) can be freely used for the support and the phosphor 
layer. Too high a heating temperature may result in reduced 
sensitivity of the phosphor layer during X-ray irradiation, may cause 
afterglow to increase, or the photosensitized material may undergo 
heat fogging, all of which is undesirable. 

Heating may take place at any desired timing, during X-ray 
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irradiation for creating an X-ray image and/or during non-X-ray 
irradiation. The time required for drying can be about 1.0 to 2.0 hours, 
after which time sensitivity can be restored to virtually 100 % ? at 80 
°C, even for a panel in which moisture content has reduced relative 
5 sensitivity to 30 %. Drying efficiency (sensitivity restoration speed) is 

better for a binder-free phosphor layer formed by vapor phase 
deposition. 

It is also possible to take such measures as setting a higher 
heating temperature during non-X-ray irradiation than during X-ray 

10 irradiation to enhance thereby the drying effect, or discontinuing 

heating during X-ray irradiation. 

A successive drying treatment may also be performed every 
time [the panel] is used, or alternatively a comprehensive 
dehumidication treatment may be performed after prolonged storage, 

15 provided that the function of the panel has not been rendered 

irrecoverable through non-use at night, etc., or through decomposition 
of the phosphor by moisture. 

When a heat-generating body is incorporated in the panel as in 
the embodiment described above, the heat-generating body may adopt 

20 any desired pattern, provided that it is a form capable of forming a 

current circuit and having sufficient heating effect on the whole panel 
surface. Examples thereof are shown in Fig. 2. Fig. 2 (a) is an 
example in which a uniform thin layer circuit is formed in the heat- 
generating body, Fig. 2 (b) is an example of a comb-type [circuit] and 

25 Fig. 2 (c) is an example of a bent single wire type circuit. In Fig. 2, P 

is an electrode and H is the heat-generating body. 
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Next, drying temperature control of the panel can be easily done 
by combining a temperature detector such as a thermocouple, etc. with 
a temperature controller and a heater power source. Fig. 3 shows a 
block diagram of one example thereof. 

Separate heating and drying devices may also be used 
concomitantly. 

An example of the dehumidication efficiency of the panel of the 
present invention is shown in Fig. 4. The structure of the panel is 
constituted as in Fig. 1 (c), and a CsI:Na phosphor is used as the 
phosphor. 

Also, Fig. 5 shows the relationship between the water content in 

.» 

the phosphor layer of the above panel (water mg/photostimulable 
layer 9) and fluorescent emission intensity. 

As is apparent from the figures, dehumidication and moisture 
prevention of the layer are effected by heating of the phosphor layer to 
ensure permanent characteristics over the service life of the panel. 

Various polymeric materials, glasses, wools, cottons, papers, 
metals, etc., as well as combinations thereof, may be employed as the 
support used in the panel of the present invention. Materials which 
can be worked into flexible sheets or webs may be employed, such as 
those used in handling of information recording materials; from this 
point of view, it is preferable to use plastic films such as cellulose 
acetate films, polyester films, polyethylene terephthalate films, 
polyamide films, polyimide films, triacetate films, polycarbonate 
films, etc. 

The layer thickness of these supports, which may differ 
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depending on the material of the support, ranges generally from 80 
jam to 1000 jim, and more preferably from 150 jim to 500 |im, from 
the viewpoint of handling. 

The surface of these supports may be a smooth surface, or it can 
be also made a matte surface in order to improve adhesiveness 
towards the phosphor layer, to which end [the support] may also be 
provided with a subbing. 

X-ray phosphors that can be used as phosphors in the phosphor 
panel of the present invention include, for instance, Y 2 0 2 S:Tb; 
Cd 2 0 2 S:Tb; La 2 0 2 S:Tb; (Y,Cd) 2 0 2 S:Tb; (Y,Cd) 2 0 2 :Tb,Tm; 
Y 2 0 2 S:Eu; Cd 2 0 2 S:Eu; (Y,Cd) 2 0 2 S:Eu, Y 2 0 3 :Eu; Cd 2 0 3 :Eu; 
(Y,Cd) 2 0 3 :Eu; YV0 4 :Eu; YP0 4 :Tb; CdP0 4 :Tb; LaP0 4 :Tb; YP0 4 :Eu; 
LaOBr:Tb; LaOBr:Tb,Tm; LaOCl:Tb; LaOCl:Tb,Tm; CdOBr:Tb; 
CdOChTb; CaW0 4 , CaWO:Pb; MgW0 4 ; BaS0 4 :Pb; BaS0 4 :Eu 2+ ; 
(Ba, Sr) S0 4 :Eu 2+ ; Ba 3 (P0 4 ) 2 :Eu 2+ ; (Ba,Sr) 3 (P0 4 ) 2 :Eu 2+ ; BaFCl:Eu 2+ ; 
BaFBr:Eu 2+ ; BaFCl:Eu 2+ ,Tb; BaFBr:Eu 2+ ,Tb; BaF 2 ,BaCl 2 ,KCl:Eu2 + ; 
BaF 2 ,BaCl 2 ,BaS0 4 ,KCl:Eu 2+ ; (Ba,Mg)F 2 ,BaCl 2 ,KCl:Eu 2+ ; CsLNa; 
CsI:Tl; RbBr:Tl; RbBr,CsBr:Tl; Nal; ZnS:Ag; (Zn,Cd)S:Ag; ZnS:Cu; 
ZnS:Cu,Al; (Zn,Cd)S:Cu; (Zn,Cd)S:Cu,Al; (Zn,Cd)S:Au,Al; 
HfP 2 0 7 :Cu, etc. 

However, the phosphor used in the panel of the present 
invention is not limited to the phosphors as described above, and any 
phosphor capable of exhibiting light emission upon X-ray irradiation 
may be employed. 

The present invention is particularly effective when using, 
among the above-listed phosphors, low water-content phosphors such 
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as LaOBr:Tb phosphors, alkaline earth metal phosphors, and alkaline 
metal phosphors. 

The panel of the present invention may have a group of 
phosphor layers comprising one or two or more phosphor layers 
containing at least one of the phosphors as mentioned above. Also, the 
phosphors contained in the respective phosphor layers may be the 
identical or different from each other. 

The above phosphor layer may be formed on the support at the 
layered portion containing no binder by vapor deposition, sputtering, 
etc. of the phosphor, as described in Japanese Unexamined Patent 
Publication No. S6 1-73 100, or alternatively, the phosphor may be 
dispersed in a suitable binder to prepare a coating solution that is 
coated on the support. The average particle diameter of the phosphor 
ranges then from 0.1 jam to 100 pm, preferably from 0.5 jam to 30 \im. 
When a binder is used in the panel of the present invention, binders 
conventionally used for layer constitution may be employed herein, 
including proteins such as gelatin, polysaccharides such as dextran or 
gum arabic, polyvinyl butyrate, polyvinyl acetate, nitrocellulose, ethyl 
cellulose, vinylidene chloride-vinyl chloride copolymers, polymethyl 
methacrylate, vinyl chloride-vinyl acetate copolymers, polyurethane, 
cellulose acetate butyrate, polyvinyl alcohol, etc. 

However, in the panel of the present invention, as particularly 
proposed in the above Japanese Unexamined Patent Publication No. 
S6 1-73 100, the phosphor layer has preferably a structure containing 
no binder. Mediods for forming a phosphor layer containing no binder 
include the following methods. 
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A first method is vapor deposition. In such a method, a support 
is first placed in a vapor deposition device and then the device is 
internally evacuated to a vacuum degree of about 10" 6 Torr. 
Subsequently, at least one of the above phosphors is evaporated by 
heating through resistance heating, electron beam heating, etc. to 
deposit a phosphor to a desired thickness on the above support surface. 

A phosphor layer containing no binder is formed as a result, 
though it is also possible to form the phosphor layer over a number of 
times into which the above vapor deposition step may be subdivided. 
It is also possible to perform co-vapor deposition in the above vapor 
deposition step by using a plural number of resistance heaters or 
electron beams. 

In the above vapor deposition method, moreover, starting 
materials for the phosphor can be co-vapor deposited by use of a 
plural number of resistance heaters or electron beams, whereby the 
desired phosphor can be synthesized simultaneously with the 
formation of the phosphor layer on the support. 

In the above vapor deposition method, furthermore, the material 
to be deposited may be cooled or heated, if necessary, during vapor 
deposition. The phosphor layer may also be subjected to a thermal 
treatment after completion of the vapor deposition. 

A second method is sputtering. In such a method, as in the 
vapor deposition method, the support is placed in a sputtering device 
and then the device is internally evacuated once to a evacuation 
degree of about 10" 6 Torr, following which an inert gas such as Ar, Ne, 
etc. as the sputtering gas is infused into the sputtering device to afford 
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a gas pressure of about 10" 3 Torr. 

Next, by sputtering the above phosphor as the target, the 
phosphor is deposited to a desired thickness on the above support 
surface, whereby the phosphor layer can be formed similarly as the 

5 above vapor deposition method. 

A third method is CVD. In such a method, a phosphor layer 
containing no binder is obtained on the support by decomposing the 
phosphor or an organometallic compound containing starting 
materials of the phosphor using energy such as heat, high frequency 

10 power, etc. 

A fourth method is blowing. In such a method, a phosphor layer 
containing no binder is obtained on the support by blowing phosphor 
powder onto a tacky layer. 

The layer thickness of the phosphor layer of the panel of the 

15 present invention may vary depending on the sensitivity of the panel 

to X-rays, the kind of the phosphor, etc., but it may be within the 
range from 60 jam to 1000 jam when containing no binder, more 
preferably from 100 ^im to 800 jam, and within the range from 100 jam 
to 1000 fim when containing a binder, more preferably from 100 jam 

20 to 500 jam. 

A protective layer such as those described above is preferably 
provided in the present invention. Examples of materials for the 
protective layer include, for instance, cellulose derivatives such as 
cellulose acetate, nitrocellulose, ethyl cellulose, etc., or polymethyl 

25 methacrylate, polyvinyl butyral, polyvinyl formal, polycarbonate, 

polyvinyl acetate, polyacrylonitrile, polymethylallyl alcohol, 
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polymethyl vinyl ketone, cellulose diacetate, cellulose triacetate, 
polyvinyl alcohol, polyacrylic acid, polymethacrylic acid, polyglycine, 
polyacrylamide, polyvinylpyrrolidone, polyvinylamine, polyethylene 
terephthalate, polyethylene, polyvinylidene chloride, polyvinyl 
chloride, polyamide (nylon), polytetrafluoroethylene, 
polytrifluorochloroethylene, polypropylene, tetrafluoroethylene- 
hexafluoropropylene copolymers, polyvinyl isobutyl ether, 
polystyrene, etc. 

Furthermore, as described in Japanese Unexamined Patent 
Publication No. S6 1-1 76900, a coating solution containing at least a 
radiation-curable resin and/or a thermosetting resin may be coated on 
the surface on which the protective layer is to be provided, the above 
coating solution being cured through radiation such as UV rays or 
electron beams and/or through heating by means of a device as 
described in Japanese Unexamined Patent Publication No. S61- 
176900. 

The above radiation-curable resin may include compounds 
having unsaturated double bonds or compositions containing such 
compounds, examples of which include preferably prepolymers and/or 
oligomers having two or more unsaturated double bonds, which can 
additionally contain, as reactive diluents, monomers having 
unsaturated double bonds (vinyl monomers). 

The layer thickness of one layer of the protective layer formed 
as described above is preferably within the range from about 0.5 jum 
to 1000 jim, more preferably from about 1 jim to 50 |nm. An inorganic 
substance layer such as of Si0 2 , SiC, SiN, A1 2 0 3 , etc. may also be 
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formed by vacuum vapor deposition, sputtering, etc. The above 
inorganic substance layer should preferably have a layer thickness of 
about 0.1 jim to 10 |im. 

The panel of the present invention may be prepared by first 
providing a phosphor layer on a support and then forming a protective 
layer on the phosphor layer, or alternatively by attaching to the 
phosphor layer a protective layer formed beforehand. Alternatively, a 
procedure may also be employed in which the support is provided 
after formation of the phosphor layer on the protective layer. 

The protective layer, moreover, is preferably devoid of 
detrimental absorption in the fluorescence spectral region. 

[Examples] 

The present invention is described below by referring to 
Examples. 

Example 1 

A chemical reinforced glass having a thickness of 500 ^im, as 
the support, was placed in a vapor deposition vessel. Next, an alkali 
halide phosphor (CsI:0.003Na) was charged in a tungsten boat for 
resistance heating, electrodes for resistance heating were set, and the 
vapor deposition vessel was then evacuated to a vacuum degree of 2 x 
10" 6 Torr. 

Next, a current was passed through the tungsten boat, and the 
alkali halide phosphor was evaporated by resistance heating to be 
deposited on the chemical reinforced glass until the layer thickness of 
the phosphor layer reached 300 jum. 

The panel was taken out in the atmosphere, then an 



16 



electroconductive film sheet having ITO vapor-deposited on a 
polyimide film (by Micro Gijutsu Kenkyusho, 10 Q/square) was 
adhered onto the surface of the chemical reinforced glass where no 
photostimulation layer was provided, while a transparent polyethylene 
terephthalate sheet having a thickness of 20 jam was adhered onto the 
phosphor layer surface, to yield a panel A of the present invention 
with a structure as shown in Fig. 1 (b). 

The panel A was assembled with electrodes and a temperature 
control circuit as shown in Fig. 3, and was left to stand in a thermostat 
chamber at 30 °C and relative humidity of 70 % while the phosphor 
layer was heated to 80 °C, and the sensitivity change over time was 
measured to obtain the results shown in Fig. 6 curve a. 

Example 2 

Following the same procedure as in Example 1, except that the 
phosphor layer was heated at 140 °C, sensitivity change over time was 
measured to obtain Fig. 6 curve b. 

Example 3 

A panel B of the present invention was obtained following the 
same procedure as in Example 1, except that herein a chemical 
reinforced glass with the thickness of 500 jam having a transparent 
electroconductive film (ITO, 10 Q. I square ) vapor-deposited thereon 
was used on the side where the phosphor layer is provided beforehand 
as the support. On the transparent electroconductive film was 
provided a SiO film (2000 A) for preventing of the reaction between 
the transparent electroconductive film and the phosphor. Next, the 
sensitivity change over time of the panel B was measured in the same 
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manner as in Example 1 to obtain the results shown in Fig. 6 curve c. 
Comparative example 1 

The phosphor layer of the panel A prepared in Example 1 was 
left to stand in a thermostat chamber at 30 °C and relative humidity of 
70 % without heating, and the sensitivity change over time was 
measured to obtain the results shown in Fig. 6 curve p. 

Fig. 6 shows that, by heating the phosphor layer, the panel of 
the present invention prevents lowering in sensitivity caused by 
moisture absorption, which ensures service life. 

Example 4 

A phosphor layer coating solution was prepared by mixing and 
dispersing 8 parts by weight of an alkali halide phosphor (0.9RbBr • 
O.lCsI: 0.0001/T1), 1 part by weight of a polyvinyl butyral resin and 5 
parts by weight of a solvent (cyclohexanone). Next, the coating 
solution was applied uniformly on a chemical reinforced glass support 
with the thickness of 500 |um placed horizontally, and was dried 
naturally to form a photostimulation layer with the thickness of 300 
|um. 

The same electroconductive sheet as in Example 1 was adhered 
onto the surface of the chemical reinforced glass of the thus obtained 
panel where no phosphor layer was provided, and a transparent 
polyethylene terephthalate sheet with the thickness of 20 |Lim was 
adhered on the phosphor layer surface, to yield a panel C of the 
present invention. 

The panel A of Example 1 and the panel C of the present 
Example were left to stand for a sufficiently long time in a thermostat 
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chamber at 30 °C and relative humidity of 80 %, after which they 
were taken out [and transferred to] a thermostat chamber at 30 °C and 
relative humidity of 60 %, and then were assembled with a 
temperature control circuit as shown in Fig. 3, whereupon the 
5 phosphor layer was heated to 80 °C for studying sensitivity recovery 

of the above storage panels A, C. The results are shown in Fig. 8 
curve d (panel A) and curve e (panel C). 
Comparative example 2 

The panel A of Example 1 was left to stand similarly as in 
10 Example 4 for a sufficiently long time in a thermostat chamber at 30 

°C and relative humidity of 80 %, and was taken out [and transferred 
to] a thermostat chamber at 30 °C and relative humidity of 60 %, after 
which sensitivity recuperation of the panel A was examined without 
heating the phosphor layer. The results are shown in Fig. 7, curve q. 
15 Fig. 7 shows that the sensitivity of the panel of the present 

invention can be restored by heating of the phosphor layer, even with 
sensitivity having dropped once through moisture absorption. Among 
the storage panels of the present invention, the sensitivity of the panel 
A can be restored more rapidly because no binder is contained therein. 
20 [Effect of the invention] 

As described above, the panel of the present invention having a 
built-in heating mechanism has desirable behaviors, namely: 

(1) absorption of moisture by the phosphor can be averted 
through heating, thereby preventing a drop in sensitivity towards 

25 radiation; 

(2) moisture adsorbed onto the phosphor is released through 
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heating, restoring thereby the performance of the phosphor impaired 

by moisture adsorption; 

(3) trap level causing long-lived afterglow is reduced through 

heating, which improves S/N. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing an embodiment of the panel 

of the present invention. Fig. 2 is a chart showing a circuit pattern of 

the heat-generating body; Fig. 3 is a block diagram of temperature 

control. 

Fig. 4 is a graph showing the dehumidication efficiency of the 
phosphor layer of the panel; Fig. 5 is a graph showing the relationship 
between water content and sensitivity in the phosphor layer. 

Fig. 6 illustrates the temperature effect for moisture prevention; 
and Fig. 7 is a graph showing sensitivity restoration behaviors by 
heating. 

1 Support 

2 Phosphor layer 

3 Protective layer 
1H Heating support 

2H Heating phosphor layer 
3H Heating protective layer 
HI, H2, and H4 Heating layers 
H3 Supporting heating body 
Applicant: Konishiroku Photo Industry Co., Ltd. 
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